Aryl hydrocarbon receptor counteracts pharmacological efficacy of doxorubicin via enhanced AKR1C3 expression in triple negative breast cancer cells.
Triple-negative breast cancer (TNBC) is associated with poor prognosis, because of no effective targeted therapy. In the present study, we demonstrated the crucial role of the aryl hydrocarbon receptor (AhR) in mediating the effects of the chemotherapeutic agent doxorubicin (DOX) in the chemotherapeutic sensitivity of TNBC. Firstly, we established AhR knockout (KO) MDA-MB 231 TNBC cells. The cytotoxic effects of DOX were more pronounced in AhR KO cells than in parental cells. In addition, our results indicated that AhR KO cells showed downregulated expression of DOX-metabolism enzyme, aldo-keto reductase (AKR) 1C3, relative to those of parental cells. Furthermore, AhR was found to enhance AKR1C3 promoter reporter activity, suggesting that AKR1C3 mRNA transcription is activated by AhR. Additionally, our findings confirmed that the downregulation of AKR1C3 expression enhanced DOX sensitivity in MDA-MB 231 cells. Finally, AhR and AKR1C3 expression were positively correlated in human breast cancer. Taken together, our results suggested that AhR is involved in DOX sensitivity by regulating AKR1C3 expression in TNBC cells.